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A B S T R A C T   

The sudden outbreak of COVID-19 has severely affected the global hospitality industry. The hygiene and 
cleanliness of hotels has become the focal point in the recovery plan during COVID-19. This study investigates 
the effects of past disasters on the global hospitality industry, and how the industry responded to them. Since past 
pandemics and epidemics identified hygiene and cleanliness as an important factor, this study further explores 
the role of technology in ensuring hygiene and cleanliness. Hence, this study further examines the scalability of 
Industry 5.0 design principles into the hospitality context, leading to Hospitality 5.0 to improve operational 
efficiency. The study further delineates how Hospitality 5.0 technologies can ensure hygiene and cleanliness in 
various touchpoints in customer’s journey. This study serves as a foundation to understand how synergy between 
humans and machines can be achieved through Hospitality 5.0. The theoretical and practical implications are 
discussed.   

1. Introduction 

The COVID-19 pandemic and severe travel restrictions have taken a 
toll on the global tourism and hospitality industry. Travel restrictions 
around the globe have led to staggeringly low occupancy levels, some-
times in the single-digit percentage. According to the American Hotel & 
Lodging Association (2020), the hotel industry was the first to be 
negatively impacted by the pandemic, and will be the last one to 
recover, with nearly 3.9 million total hotel-supported jobs being lost. 
The hotel industry is vulnerable to threats such as epidemics, natural 
disasters, and terrorist attacks (Chen et al., 2007; Jiang and Wen, 2020). 
Different types of crises and disasters have different effects on the in-
dustry, and this prompts hoteliers to take measures to combat the 
complex barriers caused by these effects. The COVID-19 pandemic has 
affected the DNA of the hospitality industry at its core (Rivera, 2020). 
Many crises and disasters had relatively short-term impacts on the 
hospitality business, and limited impacts in the scope of a region; 
however, the impact of COVID-19 will be unprecedented compared to 
previous events such as natural disasters or epidemics. 

With a massive reduction in tourism globally, the hospitality 

industry will have to plan recovery by incorporation of industry- 
defining standards in hygiene practice and cleanliness from check-in 
to check-out. Hygiene, cleanliness, and safety gained attention after 
public health disasters such as the 2003 SARS outbreak (Kim et al., 
2005). Previous scholars (Chien and Law, 2003; Henderson and Ng, 
2004; Lo et al., 2006) have elaborated on the importance of hygiene, 
cleanliness, and safety in the recovery of the hotel industry during the 
SARS outbreak. Research to date has shown that hygiene, cleanliness, 
and safety protocols are the most important measures taken by busi-
nesses in the hospitality and tourism industry, both during and post 
epidemic/pandemic times (refer Appendix A for summary of relevant 
studies). Hence, during the hotel industry’s recovery post-COVID, the 
hygiene and cleanliness of hotels should become the focal point (Hao 
et al., 2020; Jiang and Wen, 2020). Additionally, customers have ranked 
hotel hygiene and cleanliness as the most important factor when 
selecting a hotel (Park et al., 2019b). In the future, guests are even more 
likely to be conscious of personal hygiene and social distancing. Tradi-
tionally, visual inspection was used to evaluate cleanliness by house-
keeping staff (Stroia et al., 2012). However, the results of the studies 
suggest that visual inspection is not enough to ensure that guestroom 
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surfaces are hygienic and clean (Almanza et al., 2015; Kline et al., 2014). 
Additionally, although surfaces may look clean, oftentimes visually 
inspected “clean” surfaces are contaminated. Therefore, to meet higher 
levels of hygiene, cleanliness, and safety protocols, the hotel industry 
may embrace technology-enabled solutions to provide contactless ser-
vice (Gursoy and Chi, 2020; Hao et al., 2020). Also, to attract customers 
to visit hotels, hotels must focus on improving perceptions of safety and 
hygiene (Shin and Kang, 2020). Despite the importance of the impact of 
hotel technologies on customer health and safety, there is a lack of 
research on the role of contactless technology in a customer’s journey. 
Accordingly, hospitality scholars have called for further research to 
understand the role of contactless technologies, in order to assure the 
hygiene and safety of customers during the pandemic and 
post-pandemic era (Hao et al., 2020; Jiang and Wen, 2020). Specifically, 
hospitality researchers have called for further research on the impact of 
technology on multiple touchpoints in customer journeys to ensure 
hygiene and safety (Shin and Kang, 2020). To determine how contactless 
technology can lead to hygiene, safety, and cleanliness in customer 
journeys, we introduced the term “Hospitality 5.0,” derived from In-
dustry 5.0. The objective of this study is to examine the role of Hospi-
tality 5.0 technologies in customer journeys in ensuring hygiene, 
cleanliness, and safety. The study will particularly focus on the role of 
artificial intelligence (AI), robotics, mobile technology, and contactless 
automation technology, as well as and virtual and augmented reality 
(VR/AR), during various touchpoints in the customer’s journey. The 
study contributes to hospitality technology literature by highlighting the 
role of Hospitality 5.0 technologies in ensuring hygiene and safety 
through contactless services. The study specifically identifies the various 
touchpoints in customer journeys that can benefit from specific tech-
nology. The remainder of this paper is organized as follows: The first 
section deals with major disasters and crises that affected the global 
hospitality industry in the past. The next section explains the adopted 
methodology. The fourth section focuses on the introduction to Industry 
5.0, its components, and its scalability into the hospitality context, 
leading to Hospitality 5.0. Next, we will discuss how Hospitality 5.0 
technologies can be integrated into the customer journey. Finally, the 
contributions and practical implications of the study will be discussed. 

2. Major disasters and crises that affected the global hospitality 
industry 

Several authors have attempted to differentiate crisis and disaster to 
help improve their understanding. Faulkner (2001) considers the prin-
cipal distinction between “crisis” and a “disaster” to depend on whether 
the situation is attributable to the organization itself, or can be described 
as originating from outside the organization. Thus, a “crisis” describes a 
situation “where the root cause of an event is, to some extent, 
self-inflicted through such problems as inept management structures 
and practices or a failure to adapt to change,” while a “disaster” can be 
defined as a situation “where an enterprise is confronted with sudden 
unpredictable catastrophic changes over which it has little control” 
(Faulkner, 2001, p. 136). The hospitality industry is one of the most 
vulnerable to both crisis and disaster, and can be affected by internal and 
external hazards (Henderson and Ng, 2004). COVID-19 is being 
considered as a disaster in several hospitality literatures (Hao et al., 
2020). 

Previous epidemic and pandemic outbreaks caused severe damage to 
the hospitality industry. Scholars investigated the impact on the hospi-
tality industry of the severe acute respiratory syndrome (SARS) outbreak 
in 2003, the H1N1 pandemic in 2009, the Middle East respiratory syn-
drome epidemic (MERS) in 2012, the Ebola virus epidemic in 2014, and 
the Zika virus epidemic in 2016. The SARS outbreak crippled the Asian 
hospitality industry and was responsible for a nine percent loss in travel 
volume in 2003 (Pine and McKercher, 2004). In Hong Kong, SARS led 
the hotels to suspend their food and beverage service and temporarily 
close their properties as they were unable to cover fixed costs, such as 

electricity, water, and gas (Chien and Law, 2003). In their contingency 
plan, Chien and Law (2003) suggested cleaning and disinfecting guest 
rooms and public areas as a part of post-recovery measures. They sug-
gested the formation of a task force that monitors hotel environmental 
hygiene, as well as the personal health of staff and customers. SARS 
seriously shook the Chinese hospitality industry, and in Beijing alone, 
the revenue loss was $1.3bn (Dombey, 2004). They opined that Chinese 
customers realized the importance of hygiene and health-related mat-
ters, which led to a change in their dining habits. Henderson and Ng 
(2004) examined how SARS slumped the hospitality industry in 
Singapore. They suggested that employees and guests should be 
screened for their temperature when they enter the hotel premises. They 
recommended that hotels should focus on hygiene and cleanliness to 
reassure customers and build confidence. Within a month of the SARS 
outbreak, the Taiwanese hospitality industry experienced nearly a 29% 
decline in stock prices (Chen et al., 2007). Appendix A summarizes the 
major disasters that affected the global hospitality and tourism industry. 
Several contingency plans were suggested for the hospitality industry 
during past epidemics and pandemics. The contingency plans and the 
outcomes of the studies emphasized hygiene, cleanliness, and safety as 
important parameters in the recovery plan. The Hotel Association of 
Canada (2006) had also highlighted the importance of maintaining 
hygiene and safety. They recommended using appropriate surface san-
itizers for food contact surfaces, and sanitizing frequently human touch 
areas, such as door handles, elevator buttons, and stair railings. They 
also suggested having adequate time gaps between two consecutive 
shifts for employees to perform cleaning and sanitation. The response 
plan further suggested that hotels should avoid the sharing of cups, 
dishes, and cutlery, and ensure that they are cleaned with soap and hot 
water. Additional suggestions included encouraging the usage of masks 
among employees and customers and placing protective barriers, in 
either glass or plastic, for front office staff when social distancing cannot 
be maintained. Furthermore, the outbreak of Ebola in West Africa 
negatively affected the hospitality industry in the entire African conti-
nent (Novelli et al., 2018). They reported that technology is important in 
both preparing for crises and managing their effects. Similarly, Tew et al. 
(2008) suggested the usage of technologies during disasters. Lo et al. 
(2006) reported that one best practice that few hotels adopted to 
continue business during SARS was to tap aggressively into the Internet, 
e-mail, and video conferencing. These findings indicate that while 
planning for emergencies, the hospitality industry should consider 
adopting several technologies. Furthermore, during the COVID-19 
pandemic, several hospitality researchers have also highlighted the 
importance of hygiene, cleanliness, and safety protocols in hotel pre-
mises to attract customers and gain their confidence (Hao et al., 2020; 
Shin and Kang, 2020). At the same time, hospitality researchers have 
underscored the additional role of technologies in delivering service to 
customers during COVID pandemic (Gursoy and Chi, 2020; Seyitoğlu 
and Ivanov, 2020). In light of the above discussion, besides hygiene, 
cleanliness, and safety, technologies also play an important role in 
effective disaster management. 

3. Methodology 

This conceptual study extracted research from multiple disciplines 
including cybernetics, computer science, and hospitality operations. 
Research related to the development and adoption of Industry 5.0 has 
been evaluated and analyzed to form the basis of Hospitality 5.0. This 
research explores avenues for the implementation of Hospitality 5.0 
technologies to provide contactless services, ensuring hygiene, cleanli-
ness, and safety in customer journey touchpoints. We adopted desk 
research as the method of data collection. Due to the recent nature of the 
topic, internet reports on Industry 5.0 and technologies adopted during 
COVID-19 were used for the development of Hospitality 5.0. The re-
sources searched include journal articles, conference papers, trade 
journals, press releases, statistics, and reports. While searching for 
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resources, the following search terms were used: ‘disaster,” “disaster and 
technology,” “hospitality contactless technologies,” “technology adop-
tion,” “contactless service,” “contactless service and hospitality opera-
tion,” “hygiene and safety with contactless service,” “hotel customer 
journey,” “COVID-19 and hotel operations,” “customer journey touch-
points and technology,” “crisis management,” “post-COVID and hotel 
operations,” “COVID-19 and high-touch areas in hotel operations,” and 
“high-touch areas in hotel operations.” To ensure the extraction of the 
latest technologies, only papers published after 2010 have been included 
for the identification of contactless technologies in the hospitality 
industry. 

4. Industry 5.0 

4.1. Introduction to industry 5.0 

The important phases of the industrial revolution are shown in Fig. 1. 
The first industrial revolution began in the eighteenth century. Water 
and steam power were used for mechanical production. The arrival of 
electricity led to the second industrial revolution that was theorized by 
Smith and Taylor and implemented by Henry Ford in his Detroit factory 
for “T” model production. The third industrial revolution was charac-
terized by machine automation where electronics and IT were applied to 
the production process. The fourth industrial revolution integrated IT 
with physical systems. In the fourth industrial revolution, machines 
replaced human jobs. The fifth industrial revolution, also known as In-
dustry 5.0 brought people back to the production floor where humans 
and machines worked collaboratively (Petrillo et al., 2018; Özdemir and 
Hekim, 2018). 

By putting humans back into the loop, Industry 5.0 restructures 
human tasks in ways that benefit the workers. It uses human brain-
power, creativity, and an intelligent system to increase efficiency. In-
dustry 5.0 can benefit the workforce by upskilling the employees from 
manual to cognitive labor, providing value-added tasks in work along-
side an autonomous workforce, i.e., collaborative robots (cobots) that 
will be perceptive and informed about human intention and desire 
(Longo et al., 2020). Furthermore, Industry 5.0 focuses on the person-
alized demand of customers. With mass personalization, there is 

customer delight with higher value addition through Industry 5.0. There 
is also a shift from mass customization to mass personalization, espe-
cially to fulfil the requirements of an individual customer (Özdemir and 
Hekim, 2018). Industry 5.0 is characterized by closer cooperation be-
tween man and machine, unlike Industry 4.0, which focuses on con-
necting devices together (Demir et al., 2019). Industry 5.0 will enhance 
creative human touch on products/services rather than standard robotic 
production. The automation of the organization is not going to make 
employees obsolete. Industry 5.0 can reduce work-related injury and 
provide value-added tasks via human creativity and brainpower 
(Nahavandi, 2019). Humans will focus on decision-making, critical 
thinking, creativity, and innovation, leading to customized value-added 
products/services, whereas robots will take over mundane, repetitive, 
and labor-intensive tasks. 

4.2. Components of Industry 5.0 and scalability of Industry 5.0’s design 
principles to the hospitality industry leading to Hospitality 5.0 

The components of Industry 5.0 include the human-cyber-physical 
system (HCPS), internet-of-things (IoT), and internet-of-service (IoS) 
(Alcácer and Cruz-Machado, 2019). The first component of HCPS com-
prises people, artificial intelligence, and the physical system of an or-
ganization that is well connected through high-speed internet (Pathak 
et al., 2019). A large number of sensors play important roles in a HCPS. 
For example, multiple sensory devices, such as touch screens, light 
sensors, and force sensors, are widely used in HCPS to achieve different 
purposes (Hermann et al., 2016). HCPS helps in serving customers by 
gaining maximum benefits from human as well as machine intelligence 
(Gurkaynak et al., 2016). The involvement of HCPS in the hospitality 
industry includes improved food safety through the deployment of 
sensors to scan for diseases and to assess the freshness and hygiene of 
products, and smart food labels to provide in-depth insight into where 
exactly the food comes from (Iqbal et al., 2017). The hospitality industry 
is listed as one of the priority industries where HCPS is expected to have 
a major impact. Recent breakthroughs in technologies collectively in-
tegrated into HCPS promise to reduce health risks created by COVID-19 
through contactless service (Li et al., 2020). The second component, IoT, 
is a system of interrelated computing devices that can transfer data over 

Fig. 1. Phases of the industrial revolution. 
(Source: Petrillo et al., 2018) 
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a network without human-human and human-computer interaction 
(Atzori et al., 2010). During COVID-19, IoT controls synced to the 
guest’s devices will lead to easier post-checkout sanitization by elimi-
nating person-to-person interactions (Mogelonsky, 2020). As a 
COVID-19 safety measure, the hospitality industry can make guestroom 
IoT a top priority by considering phone enabled lighting, motorized 
drapes, smart thermostat, and door locks sensors with “Do Not Disturb” 
features (Nadkarni et al., 2019). The third component, IoS, refers to 
internal and cross-organizational services which are offered and utilized 
by participants in the value chain and driven by big data and cloud 
computing. The basic idea of the IoS is to systematically use the internet 
for new ways of value creation in the services sector (Terzidis et al., 
2012). In the hospitality industry, IoS is used to connect IT to guest 
services and is called guest service-oriented architecture. Typically, in-
formation about guest preferences, customer billing, spa services, 
restaurant services, and room availability has been managed at the 
property level and are often not standardized across a diverse hotel 
enterprise. IoS provides the agility and efficiency needed to better serve 
its customers and move information through its channels (Hurwitz et al., 
2009). Integration between the various systems that manage informa-
tion about the needs of guests and the operation of the hotel is critical to 
delivering this information accurately and on time and to help manage 
the customer experience specially during COVID-19. 

The concept of Industry 5.0 is useful for the hospitality industry, as 
personalized service, an efficient supply chain, agility, a smart work 
environment, the use of big data for up-to-date information of customer 
preferences, highly customized services at a lower cost, and digital 
enhancement can impact customer satisfaction, loyalty, and perceived 
service quality (Shamim et al., 2017). Every customer is unique and 
requires personalized and customized service, and hotel employees have 
to provide these (Kuo et al., 2012). The five design principles of Industry 
5.0, namely interoperability, modularity, virtualization, real-time ca-
pabilities, and decentralization, can be extended to the hospitality in-
dustry, leading to Hospitality 5.0. 

Interoperability is the ability of all components, such as human re-
sources, smart products, and any relevant technologies, to connect, 
communicate, and operate together (Ghobakhloo, 2018). Interopera-
bility unleashes the power to use real-time data to make better and faster 
decisions for both machines and humans, especially during COVID-19. 
Similarly, in Hospitality 5.0, interoperability will enable hospitality 
organizations to develop their competitiveness through a better under-
standing of customers and market conditions and develop their 
decision-making processes (Buhalis and Leung, 2018). Currently, hotel 
employees need to spend an enormous amount of time controlling the 
allocation of rooms and adjusting the room rate on each online travel 
agency platform that can affect last-minute rate strategies. It is therefore 
important to let hoteliers understand the importance of interoperations 
with business partners (Leung, 2019). 

The second design principle, modularity, means that the systems are 
inherently scalable, allowing them, for example, to react to rapid 
changes in demand without abandoning the initial investment. The 
introduction of modern technology trends, such as IoT and automation, 
has enabled product/service reconfiguration based on continually 
changing customer preferences, mostly identified via assessment and 
prediction of consumer behavior (Jiang et al., 2016). In Hospitality 5.0, 
the application of modularity, specifically service modularity, is a prime 
strategy for greater personalization of service offerings. Modularity in 
services is described as a strategic answer to the need to guarantee 
flexibility and high responsiveness to customers by a company pursuing 
excellence (Avlonitis and Hsuan, 2017). 

The third design principle, virtualization, enables the replication of a 
“digital twin” of the entire value chain (smart warehouse, smart factory, 
and even smart products/services) by merging sensor data acquired 
from the physical world into virtual or simulation-based models (Mor-
eno et al., 2017). Extending this to Hospitality 5.0, virtualization enables 
the hotel staff to automatically track consumption, bill guest folio, and 

notify housekeeping when bottles need replacing, eliminating 
human-human interaction. Murukutla (2010) has demonstrated that 
virtualization is advantageous to the hospitality industry because it is 
cost-effective, due to cheaper technology, more efficient use of energy, 
storage space, and labor required to operate the machinery, increased 
employee productivity, and a reduction of the license fees for the 
equipment. 

The fourth design principle, real-time capability, involves real-time 
data analysis and real-time decision making according to the new 
findings (Moeuf et al., 2018). In a similar vein, the real-time capability 
will also be a crucial requirement in Hospitality 5.0 to move closer to the 
implementation of personalized guest service, smart hotels, and supply 
chain management. Real-time capabilities assist the back-of-house 
management systems in the maintenance of in-room and on-property 
smart systems. These systems help discover faults and failures in 
real-time and thus facilitate prompt maintenance (Kansakar et al., 
2019). Real-time analytics help hotels learn more about guest prefer-
ences (during COVID-19 and post-COVID), length of their average stays, 
rates they are willing to pay, and also how they rate the overall service 
and experience at the hotel (Gupta, 2020). By using real-time capabil-
ities, the hotel can provide customers with efficient services at real time 
and place an emphasis on customization. 

The fifth design principle, decentralization, enables different com-
ponents of the smart factory to work independently and make decisions 
autonomously while they remain aligned with the path toward a single, 
ultimate organizational goal (Gilchrist, 2016). Decentralization paves 
the way for the agility and flexibility needed to deal with uncertainties, 
such as COVID-19, and to respond to the demands of personalization. In 
the hospitality context, decentralized networks make it very efficient to 
handle financial transactions as well as actual payments (Shabani and 
Munir, 2020). 

In sum, Industry 5.0 focuses on human-machine collaboration, which 
will create a more humanistic context for smart, high-tech systems. The 
industry will reap the benefits of fusing the high-speed precision of 
automated technology with critical thinking skills, cognitive agility, and 
human creativity by cultivating the union between man and machine. 
Similarly, Hospitality 5.0 will emerge when intelligent systems, intelli-
gent devices, and intelligent automation merge with human intelli-
gence. Bringing employees and technology together into hotel 
operations, Hospitality 5.0 can facilitate human-technology interaction 
by utilizing human brainpower and creativity to enhance process effi-
ciency by integrating workflows with intelligent systems. Similar to 
Industry 5.0, Hospitality 5.0 is aimed at doing the same for the hospi-
tality sector. Hospitality 5.0 can impact the hotel industry’s high-touch 
and customer-centric hotel operation, employees, and customers by 
adopting Industry 5.0 design principles in the hospitality industry. 
Although the pandemic will subside, the hospitality industry will not go 
back to the “old normal.” Customers will expect higher standards of 
hygiene, safety, and will appreciate social distancing (Dehler, 2020). In 
such situations, Hospitality 5.0 can lead to hyper-connected networks 
without compromising long term safety, hygiene, and social distancing 
with hyper-personalized customer experience. Since WHO is encour-
aging the use of contactless service to combat COVID-19 (Huang, 2020), 
adopting Hospitality 5.0 technologies from hotel pre-stay stage to 
post-stay stage will become the future norms. 

5. Integrating Hospitality 5.0 technologies into the customer 
journey touchpoints for ensuring hygiene and cleanliness 

A "customer journey" is a series of actions a customer takes to arrive 
at the moment of purchase (Lemon and Verhoef, 2016). Touchpoints are 
points of contact between customer and company (Stein and Ramase-
shan, 2016). Integrating Hospitality 5.0 into the customer journey en-
sures hygiene and cleanliness. To rebuild consumer confidence, the 
World Travel & Tourism Council (WTTC) has offered global protocols to 
ensure the safety of hotel guests and staff during a pandemic by creating 
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a COVID-19 prevention plan (WTTC, 2020). Enabling contactless tech-
nologies including electrostatic sprayers, ultraviolet light automated air 
purifiers, built-in air sensors, and advanced particle removal 
technology-enabled air purification devices that help to remove virus 
particles thus ensuring hygiene, cleanliness, and safety. Since discussing 
the role of each technology during pandemic time is beyond the scope of 
this paper, we provide an overview of how these technologies affect the 
various stages of the customer journey. 

5.1. The pre-stay stage and Hospitality 5.0 technologies 

The pre-stay stage of the customer journey includes all aspects of the 
customer’s interaction with the brand, category, and environment 
before a purchase transaction. This stage involves the entire experience 
of the customer before purchase. This stage includes the customer’s 
experience from the beginning of the need/goal/impulse recognition to 
consideration of satisfying that need/goal/impulse with a purchase 
(Kandampully et al., 2018). Various technologies including AI, AR/VR, 
and mobile technology are widely used in the pre-stay stage. Guests are 
contacted for the first time through the hotel’s website. The primary 
purpose of this initial interaction is to engage and exchange two-fold 
information (hotel to the guest) to confirm the booking, to provide 
relevant information on check-in time, Internet, travel route, and 
weather conditions. Second, it serves to identify questions, special 
needs, requirements, and personal preferences for the collection of guest 
information (guest to the hotel). In addition to exchanging information, 
it is essential to encourage personal guest engagement a few days before 
arrival to establish a personal relationship and collect the information 
needed for a personalized guest experience. For instance, AI can play a 
huge role in customer servicing and retention by providing 24-h service 
(Davenport and Ronanki, 2018). Combining VR/AR with AI chatbots 
will help in interpreting or understanding customer interactions and will 
provide customized online experience. The customers can find out the 
availability of rooms, pricing, and booking information, and also have a 
personal front office that provides real-time and context-relevant in-
formation about hotel services (Putri et al., 2019). Using smartphones 
customers can reach a hotel anytime and anywhere with personalized 
information through chatbots related to their needs. AI is being used for 
a wide range of marketing tasks, including customer segmentation, data 
analytics, customer service, and campaign optimization. It is very 
important for the hotels that are in high COVID-19 impact areas, to 
update the internal and external communications used by technologies. 
Guests need to know all the efforts that the hotel is taking to maintain 
cleanliness and hygiene in and around the property. With the aid of an 
AI-enhanced marketing platform, hotels can make a "clean and 
hygiene-COVID free" campaign for optimal performance. The recent 
work and trends in the field of AI vary from smart mobile searches and 
cache of keywords to search engine assistant managing of restaurant 
reservations (Vishnoi and Bagga, 2019). Keywords including "safety," 
"hygiene and cleanliness," and "COVID free" can be added so that the 
guest can use those terms specifically. AI and personalized recommen-
dation systems have the potential to change the “face” of hospitality 
service (Davenport and Ronanki, 2018; Jiang and Wen, 2020). VR/AR is 
a technology that is used to create a simulated environment that can be 
experienced through sensory stimuli (McNeal and Newyear, 2013). 
VR/AR creates a non-physical reality through information and 
communication systems. VR enhances the guest experience by providing 
them the opportunity to fully explore a property before making a 
booking through a virtual tour. During pandemic times, VR/AR provides 
a 360-degree view of hotel rooms and facilities and ensures cleanliness 
and hygiene is provided by the hotel. Individuals can virtually visit a 
hotel firm’s restaurants, fitness centers, spa, restaurant menu, table 
themes, room layouts, etc. to have the updates on the hotel’s cleanliness 
and hygiene standards (Hollis, 2020). Mobile technology will be the 
main channel for hotel booking, but also a necessary strategy for 
strengthening customer relationships and brand loyalty (Matlock et al., 

2018). The pre-stay stage is a critical part to connect and co-create the 
hotel experience as well as enhance the overall pre-stay experience. Not 
only do these technologies make hotels more visible, but they show the 
human touch that guests are searching for in a hotel. It provides cus-
tomers the ultimate “try-before-you-buy” experience and allows hotels 
to promote their accommodation during the pre-stay phase through an 
interactive experience. 

5.2. Hotel-stay stage and hospitality 5.0 technologies 

The hotel-stay stage represents the most interaction-intense stage 
due to the number of personal encounters between guests and the hotel’s 
staff in the physical hotel environment. According to Barber and Scar-
celli (2010), hotel guests decide to select, stay, or return to an estab-
lishment based on the perceived cleanliness of the hotel. Most 
complaints received by managers are related to guestroom cleanliness 
(Kuhn, 2007). During the stay, the guests experience various services of 
the hotel. The hotel stay-stage is very crucial as the guests are in contact 
with high-touch areas. The high-touch area indicates "frequently 
touched by hands" and the low-touch area indicates "not frequently 
touched by hands" (Park et al., 2019b). Hotel surfaces receiving frequent 
human contact are more likely to be contaminated through touch and 
become sources of transmission of infectious diseases such as COVID-19 
(Chen et al., 2020). Guest rooms are perceived as one of the most 
high-touch areas (Park et al., 2019b). Additionally, areas that are out of 
hotel guests’ reach, such as the central air conditioning system, also 
facilitate the aerosol transmission of viruses (Lu et al., 2020). Various 
specific high touch areas in the stay-stage are listed in Table 1. 

Furthermore, Hung et al. (2018) studied how hotels in Hong Kong 
responded to SARS and H1N1 swine flu and they found that hygiene 
surveillance at hotel facilities may help mitigate the impact of infectious 
diseases. Hospitality 5.0 including AI, robots, automation, VR/AR, and 
mobile technology can play a major role in enabling hygiene, cleanliness 
and safety, particularly in high-touch areas (displayed in Table 1) during 
pandemic and post-pandemic. Adopting Hospitality 5.0 during 
pandemic times can eliminate the transmission of the virus and also 
ensure occupational safety and health administration (OSHA) (Ivanov 
and Webster, 2017). A “Physically distant service system” relies mostly 
on robots and automation technologies and can deliver contactless 
customer services (Ivanov et al., 2020). During pandemics, the adoption 
of robotics can facilitate social distance models of operation. Robots are 
machines that are programmed by computers to carry out complex sets 
of tasks automatically (Raj and Seamans, 2019). It can also pave the way 
for safer and faster reopening and the recovery of hotel firms (Xu et al., 
2020). Specifically, more hotels are likely to adopt “unmanned” devices 
and use robots to provide contactless service (Ivanov et al., 2020). 
During COVID-19 and similar other pandemics, mechanical AI can be 
utilized in hotels to complete cleaning and sanitization tasks or to assist 
hotel staff in their duties, from check-in to check-out process. Due to 
advances in AI and other technologies, robotics has grown increasingly 
more viable in hospitality industry settings to provide concierge, 
housekeeping, food, and other service tasks (Ivanov et al., 2020; Yu, 
2020). Various kinds of robots can monitor the cleanliness of high-traffic 
areas, such as the amount of dirt or debris in hallway corridors and el-
evators, to alert the cleaning staff of locations in need of attention. Food 
preparation safety concerns also put more confidence in robots during 
the pandemic (Meisenzahl, 2020). Initially, robots were found to be 
particularly effective in China during the COVID-19 pandemic for 
routine or non-routine tasks using ultraviolet (UV) for surface disinfec-
tion to limit potential virus contamination (Demaitre, 2020). Mobile 
technology including smartphones and iPads can be used for contactless 
services such as check-in, unlocking guestroom doors, controlling the 
guestroom environment, and services at rooms, bars, and restaurants. 
Mobile technologies, including scannable QR codes, mobile ordering 
and mobile appointment-booking, and touchless payments also assist 
the guest to have contactless services, enabling hygiene and cleanliness. 
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During the hotel stay-stage, guests can book various hotel services and 
payment can be completed through mobile valets for a variety of ser-
vices through their own mobile devices. Through mobile technology, 
guests can also avail themselves of the hotel’s COVID protocols, and 
details such as opening hours and pricing. It can also aid housekeepers 
by activating the “Cleaning Task Lists” in step-by-step cleaning in-
structions in line with guidelines for COVID-19 prevention and to pro-
vide the guest with clean and hygienic rooms. 

Contactless technologies can be used to connect multiple devices in 
real-time that help the guest in interacting with in-room and in-house 
facilities without human intervention (Buhalis and Leung, 2018). Once 
the guest checks-in, location-based services such as Bluetooth-enabled 
IoT Beacon sensors along with the latest location-aware mobility and 
analytics innovations throughout the property, guests can be automat-
ically recognized and registered as soon as they step onto the hotel 
premise, and IoT beacon technology can push context and 
location-based messages to relevant customers. Hotels can provide 
messages regarding cleanliness and hygiene during COVID-19 through 

this application. IoT devices are used to improve the food safety stan-
dards of the guest by monitoring the temperature of the hotel’s equip-
ment, using smartphones to enable automated alerts and enable hazard 
analysis and critical control points (HACCP) compliance process in 
kitchens. Furthermore, blockchain technology displays the journey of 
food in real-time, and consumers can get verified information about 
their food’s journey, enabling food safety, which has become an 
important priority. With the COVID-19 outbreak, blockchain technology 
is used to track a product from “farm to fork” to ensure safety and 
encourage hotel firms to scrutinize their food supply chain. It is an 
innovative method for the tracking and reporting of all products from 
the point of growth, to the restaurant, thus increasing transparency in 
the food supply chain during pandemic times (Tao et al., 2020). 

The post-stay stage determines check-out and the completion of 
guest accounting aspects during the stay. It includes customer in-
teractions with the brand and its environment following the actual 
purchase (Lemon and Verhoef, 2016). A good post-stay strategy supports 
social sharing of experience, multiplying the effect of a great visit 
especially during pandemic times. Mobile communication and chatbots 
could provide a valuable opportunity to engage with the guests by 
thanking them for their business and informing them about their valu-
able input during the pandemic, which will encourage new bookings 
from others who are viewing it. Recent research has extended this 
process to include the “loyalty loop” as part of the overall customer 
journey (Lemon and Verhoef, 2016). Fig. 2 provides an overview of 
Hospitality 5.0 technologies at various touchpoints in the customer 
journey, ensuring hygiene, cleanliness, and safety. 

Sources for specific technologies: (Buhalis and Yen, 2020; Dey et al., 
2019; Drexler and Lapré, 2019; Følstad et al., 2020; Galitsky, 2019; Hoy, 
2018; Huang and Rust, 2018; Ivanov and Webster, 2017; Lukanova and 
Illieva, 2019; Nguyen et al., 2020; Sendler, 2018; Tussyadiah and Miller, 
2019; Vakulenko et al., 2018; Velez and Miyandoab, 2019; Wirtz et al., 
2018; Kim et al., 2014; Nadkarni et al., 2019; Meisenzahl, 2020; Gilli-
land, 2020; Zeng et al., 2020). 

6. Theoretical and practical implications 

Hospitality scholars advanced crisis and disaster management liter-
ature by offering a comprehensive research framework and action 
strategies to sustain the viability of hospitality businesses (Ritchie, 
2004). The current study incorporates the scalability of Industry 5.0 
design principles into the hospitality context leading to Hospitality 5.0. 
Previous studies during SARS and H1N1 have shown that hygiene and 
cleanliness is an important factor during a pandemic and technology can 
help hotels in achieving their hygenic goals (Hung et al., 2018). This 
study contributes to crisis and disaster management literature by stra-
tegizing ways to diminish the negative influence of disasters, as well as 
suggesting pragmatic strategies and guidelines, customized to the 
Covid-19 pandemic disaster, via adopting Hospitality 5.0 technologies. 
The present study contributes to the current understanding of technol-
ogy in the hospitality industry during the pandemic time. The study also 
demonstrates the role of technology in providing a high-tech, low-touch 
experience in the customer journey, ensuring hygiene, cleanliness, and 
safety at various touchpoints. The study showed that contactless tech-
nology can be a critical means to alleviate risk in customer journeys. 
This study expanded the contexts of existing research by exclusively 
focusing on how contactless technologies influence hygiene, cleanliness, 
and safety. Bitner et al. (2000) initially conceptualized the service 
encounter model as “high-touch and low-tech.” The study shows that the 
hospitality service experience via contactless technology can be 
“high-tech and low-touch” for ensuring hygiene, cleanliness, and safety. 
This “high-tech and low-touch” service would be the new normal for 
attracting hotel customers in the pandemic era (Shin and Kang, 2020). 
The study further contributes to the nascent state of literature in the field 
of the customer journey in the hospitality industry by identifying 
high-touch surface areas. Additionally, Hospitality 5.0 technologies can 

Table 1 
High touch areas in hotel stay-stage.  

Area Specific high touch areas 

Guest room Door and window handle & locks, tables, chairs 
& lamps, dresser drawer & curtain handles, light 
switches, thermostat & AC control, telephones, 
minibar & tableware, pens & collaterals (e.g. 
menu, advertising), TV & remote control, trash 
can flips, iron & ironing boards, clothes & 
luggage racks, hairdryer, safe deposit box, 
faucets, toilet & dispenser handles, residential 
amenity dispensers (coffee makers, microwave, 
refrigerator, etc.), wand or pull chords for sheers 
& drapes, sink & taps, shower doors including 
shower lever, bath area including taps, faucets & 
toilet handles, tissue dispenser handles, 
toiletries, and wall tiles. 

Public area: Lobbies, entrances, 
hallways, fitness centers 

Reception/concierge counters, door handles/ 
knobs, push plates & handrails, public phones & 
dial pads, tables, chairs/armrests & stools, coffee 
& beverage stations, vending machines & ice 
makers, trash can flip, touch screens, elevator 
buttons (inside and out), computer, POS screens 
& printers, staircase, escalator & stairwell 
railings, reception desk, bell/valet stand & 
concierge counter, luggage trolleys, light 
switches, payment/card reader, door cards or 
keys, light switches, table & chairs, water 
fountain push plate, collaterals, gym equipment 
& machines (especially handles, touch screens, 
etc.), weights, paper dispenser, seating, remote 
controls, hand disinfectant dispenser, and floor 
mats. 

Pool and spa Door knobs, push plates, thresholds& hand 
railings, tables & chairs, trash cans, faucet, 
furniture adjustment levers, equipment/tool 
handle, drawer/cabinet handle, audio 
equipment knobs, chair armrests, and end tables. 

Foodservice Dining tables, chairs/armrests, & booths, door/ 
drawer handles, push plates & handrails, salad 
bar, buffet area, coffee & beverage stations, light 
switches, faucets, cupboards/storage areas, 
counter/desks (bar, entrance, etc.), thresholds & 
hand railings, menus & menu holders (with 
plastic covers), payment/card reader, trash 
receptacle touchpoints, hand disinfectant 
dispensers, collaterals & pens, and touch 
screens/POS screens. 

Restroom Door handles, bathroom stalls (latch) fixtures, 
toilet, & urinal handles, towel & soap dispensers, 
hand dryers, baby changing station, trash can, 
countertops, feminine hygiene receptacle, and 
toilet paper dispensers. 

Source for specific high touch areas in customer journey: (Ecolab, 2020; Park 
et al., 2019b). 
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eliminate human error, increase service efficiency, and stabilize service 
quality, thus enhancing the customer experience and improving hotel 
performance in the increasingly competitive business environment. 
Hospitality 5.0 technologies can enhance digital customer management 
relationships by predicting individual preferences and providing 
customized services (Hao et al., 2020). The infusion on Hospitality 5.0 
technology into the customer journey can lead to beneficial service 
encounter outcomes such as customization, improved service recovery, 
and spontaneous delight. This study also serves as a springboard to 
understanding how synergy between humans and machines can be 
achieved through Hospitality 5.0. Humans (employees) will be used for 
customization and thinking out of the box. They will focus on 
decision-making, critical thinking, creativity, and innovation, leading to 
value-added products/services, whereas robots will take over mundane, 
repetitive, and labor-intensive tasks. This study further aids in under-
standing how Hospitality 5.0 technologies enhance standard operating 
procedures, thus helping to achieve excellence in hygiene and safety 
procedures. The study will allow hospitality human resource pro-
fessionals to redefine future job roles when integrating humans and 
machines. 

This study contributes to the understanding of practical implications 
by recommending that the hospitality industry gain on the major trends 
that may follow the permanent changes that COVID-19 is expected to 
bring. This study demonstrates that technology, instead of being 
regarded as a destroyer of high-touch experience, is a key facilitator of 
hygiene, cleanliness, and safety (Neuhofer et al., 2013). The study 
identifies the various Hospitality 5.0 technologies that can be employed 
in various touchpoints in the customer journey. Technology is consid-
ered a catalyst for delivering a “high end” experience to guests (Bro-
chado et al., 2016). Technology-enabled services can be used as a selling 
point, especially to Generation Y and Generation Z (Zhong et al., 2020). 
But the unparalleled velocity of COVID-19 and its negative impact on the 
hospitality industry has changed this paradigm. The post-COVID 

situation will demand the aggressive adoption of Hospitality 5.0 tech-
nologies, regardless of whether managers, employees and guests want it 
or not. From a business perspective, technologies will reduce the fixed 
cost of hotel firms and make them more adaptable to sudden unexpected 
and extended drops in demand (Ivanov and Webster, 2017). For 
example, AI-enabled bins are used in hotels to automatically weigh and 
detect the type of food discarded by guests. The data generated from this 
aid in food waste management by modifying the ingredients to minimize 
food wastage (Baker, 2020). Hospitality 5.0 implementation will not 
only increase the visibility of hotel firms but will allow for customization 
and personalization of services. Adopting automation technologies and 
mobile technology not only aids in maintaining social distance but also 
protects the health and safety of employees and customers. IoT tech-
nologies have predictive maintenance capabilities and real-time alerts of 
accidents, thus improving workplace safety, and allowing hotel firms to 
save on insurance premiums. Furthermore, they can also provide 
personalized services to guests. Hence, hotel firms seriously need to 
consider investing in Hospitality 5.0 technologies. Although it might not 
be viable to adopt all technologies, hotels need to select the most critical 
technologies, depending on both internal factors (e.g., hotel firm’s 
market position, firm size, technology support infrastructure, their scale 
of operation, and types of services) and external factors, such as gov-
ernment legislation and competition. The initial investment in some 
Hospitality 5.0 technologies may be high; not only will a circumstantial 
cost-benefit analysis be required, but there may also be a need to 
redesign existing facilities. However, these investments can be 
rewarding in the long term due to lower fixed costs and lower losses 
during forced closures (Ivanov and Webster, 2017). At the same time, 
hotel firms must perform a cost-benefit analysis before investing in 
Hospitality 5.0. While investing in technologies, hotel firms may face the 
cost of challenges of maintenance and follow up. They must keep a check 
on sunk cost and return on investment. Embracing Hospitality 5.0 calls 
for high investment and a technology-friendly environment. For 

Fig. 2. Hospitality 5.0 technologies in various touchpoints in the customer journey.  
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instance, robots require in built sensors in walls and non-carpeted floor 
surfaces for navigation. It also poses challenges for budget hotels where 
space for robot movement might be a constraint. Additionally, the hy-
giene and cleanliness of robots should also be considered. Therefore, 
humanoid robots with multi-linguistic abilities and movable robots will 
have more acceptance. However, implementing Hospitality 5.0 tech-
nologies will not only promote the safety of employees and customers; it 
will also encourage employees to focus on higher-order thinking tasks. 
Additionally, it is critical for hospitality educators to start offering 
courses or modules on Hospitality 5.0 technology in their curriculum to 
mitigate lower job placement rates. 

7. Conclusion, limitations and areas of further research 

This study investigated the effects of past disasters on the global 
hospitality industry and how the industry responded to them. During 
past pandemics, hygiene and cleanliness emerged as an important factor 
in the hospitality industry. Since technology can aid in hygiene and 
cleanliness especially during COVID and post-COVID, this study further 
examines the role of contactless technologies in ensuring hygiene, 
cleanliness, and safety in the customer journey through Hospitality 5.0. 
The study further explained the role of Hospitality 5.0 technologies in 
assisting hotels in creating a technological shield that facilitates physical 
distancing, and providing a competitive advantage during pandemic and 
post-pandemic times. The current study has limitations to its general-
izability to the limited sectors of hospitality businesses, such as hotels 
and restaurants. Another limitation of this study is its conceptual nature. 
Further studies can be carried out to empirically test the impact of AI, 

VR/AR, blockchain, mobile technology, robots, automation, and IoT on 
the operational efficiency of hotel firms and the safety of guests and 
employees. Thirdly, this study did not explore challenges and ethical 
issues, such as data privacy and transparency while adopting technol-
ogies. Finally, this study particularly examined the role of Hospitality 
5.0 in the customer journey. Future research may explore the changing 
roles of employees when hotel firms embrace Hospitality 5.0 technolo-
gies. Pitrelli (2020) suggested that the role of the housekeeping staff will 
move from general housekeeping and cleaning duties to visual moni-
toring of sanitizing stations with the adoption of technology in the 
hospitality industry. Similarly, Park et al. (2017) suggested that when 
cooking robots are completing repeated tasks, chefs can then focus on 
higher-order tasks, like the sensory evaluation of food, new product 
development (novel dishes and recipes), flavor development, meeting 
special dietary requirements of customers, and innovative menu crea-
tion. Studies may also explore the changing role of employees in sup-
porting departments with the implementation of Hospitality 5.0 
technologies. Further studies may be carried out to shed light on how the 
implementation of Hospitality 5.0 technologies affects customer satis-
faction and the financial performance of hotel firms. It would be 
worthwhile to unearth the thoughts and feelings of hotel guests when 
they receive more contactless services, while having fewer opportunities 
to obtain human-based services. Future research may also examine how 
hygiene, cleanliness, and safety will influence hotel-booking intention 
during pandemic times. Future research needs to examine the impact of 
Hospitality 5.0 technologies on customer revisit intention. Future 
studies can elaborate the specific roles of Hospitality 5.0 technologies in 
contactless service.  

Appendix A. Summary of disasters that affected the hospitality and tourism industry  

Disasters Source Purpose Sample /Study Description Key outcomes 

H1N1 Lee et al. 
(2012) 

Examined potential travelers’ decision- 
making processes when the risk of 2009 
H1N1 infection discourages traveling 
abroad. 

Survey responses from 990 potential 
tourists chosen randomly. 

Non-pharmaceutical interventions such as hygiene, green 
and clean environment, and social distancing had a 
positive effect on intention. 

SARS Chien and Law 
(2003) 

To address the issue of SARS crisis 
management in risk identification, 
assessment, and alleviation. 

A secondary data analysis of press releases 
and newspaper articles. 

Suggested contingency plans that included cleaning and 
disinfecting guest rooms and public areas. Task force 
should enforce environmental hygiene and personal 
health. 

SARS Dombey 
(2004) 

To examine the effect of SARS on the 
Chinese tourism industry 

Expert opinion The Chinese population realized the importance of 
hygiene and health-related matters. The China Cuisine 
Association issued guidelines asking restaurants to serve 
food on individual plates. 

SARS Kim et al. 
(2005) 

To discuss the impact of the SARS outbreak 
on the Korean hotel industry and to 
explore how the crisis management 
contingency concept was implemented by 
the Korean hotel industry. 

The records of occupancy, revenue, and 
profit margin ratios were collected from 
hotels and aggregated to compare the 
records with the years before and after the 
SARS outbreak. In-depth interviews with 
managers who were working for the hotels. 

Results of interviews with the managers indicate that 
many customers canceled their holiday travels and 
business meetings such as international conventions and 
conferences. The human resource department encouraged 
managers to involve employees in safety, security and 
health awareness training programs and installed new 
hygiene equipment including chemical sterilizers, special 
air filters, masks and gloves. 

SARS Wen et al. 
(2005) 

To investigate the impacts of SARS on the 
Chinese tourists. The empirical study 
probed into the sensitivity of consumers 
towards crises in making decisions 
concerning leisure travel. 

Survey among 1633 respondents after the 
travel ban was lifted. 

There was a high concern for hygiene and safety. There 
was a shift in dining preference from traditional dining 
concept (where Chinese preferred using the same 
chopsticks and spoons to pick food for themselves and 
others) to “separated dining system”. 

SARS Lo et al. (2006) To provide an overview of SARS in Hong 
Kong and to report the practices employed 
by hotels to survive during SARS outbreak. 

In-depth interviews with senior executives 
in six hotels in Hong Kong. 

Hotels adopted various strategies including increased 
health and sanitation awareness, effective cost control 
measures, and creative marketing strategies during and 
after SARS. 

SARS Henderson and 
Ng (2004) 

Empirically investigated the impact of 
SARS and the subsequent reactions to the 
challenges presented in Singapore. 

Postal questionnaire surveys were used to 
collect details about the consequences of 
SARS for hotels and their attempts to 
overcome the problems it brought. 

Hotels focused on hygiene and cleanliness to reassure 
customers and build confidence. Hotels that met the 
hygiene and cleanliness criteria were granted COOL 
awards which they could display to try and convince the 
public that they were SARS-free and SARS-ready. 

SARS Tew et al. 
(2008) 

Reviewed the impact of SARS on the 
Canadian hospitality industry and 

Both secondary and primary data were 
analyzed. The popular press and academic 
journals as well as reports, briefs, and 

The common strategies adopted during this period were 
cutting costs, laying off workers, and closing facilities and 

(continued on next page) 
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(continued ) 

Disasters Source Purpose Sample /Study Description Key outcomes 

summarized the lessons learned from the 
crisis. 

presentations were analyzed. A 
questionnaire was designed to investigate 
the impact of SARS, management during 
the crisis, recovery strategies, and formal 
planning. 

floors/wings of hotels. They suggested the need to use 
technologies to communicate during disaster. 

SARS Tse et al. 
(2006) 

Examined the crisis response of restaurants 
in Hong Kong and illustrated how local 
restaurants dealt with SARS and developed 
strategies for management and recovery. 

Conceptual paper Strategies included reducing investment in advertising 
and promotion, increased negotiation with suppliers to 
lower the cost of foodstuffs, with landlords to reduce rent, 
and with staff for pay cut or no-pay leave. Emphasized on 
health and immunity by offering “antiSARS” menus, with 
items that claimed to boost customers’ immune system. 
Hygiene and safety were prioritized to safeguard the 
customers’ physical health. To make the customer feel 
confident, many restaurants used cleanliness and hygiene 
as a selling point in addition to food quality and cost. 

SARS Kline et al. 
(2014) 

A systematic approach to hotel guest room 
cleaning 

Guidelines for cleaning critical control 
points in guest room. 

Hotel industry should develop systematic practices to 
guest room cleaning and sanitation. 

SARS and 
H1N1 

Hung et al. 
(2018) 

The examine the role of the hotel industry 
in epidemic preparedness and response. 

Case study focusing on the guidelines 
published by the health authority in 
relation to the hotel industry in Hong 
Kong. 

The guidelines for the hotel industry from the Centre of 
Health Protection focused largely on the maintenance of 
hygiene within the hotel premises. 

Irma hurricane Park et al. 
(2019a) 

Examined the structure of communication 
networks and the information content 
made before and during the disastrous 
Hurricane Irma by the members of Disney 
World’s social community, and identified 
the influential actors during the different 
phases of the disaster. 

Data from member comments section of 
the Walt Disney World (WDW) Facebook 
fan page. 

There was difference in the most popular words and 
dimensions rankings between the before and during Irma 
periods in the WDW semantic networks. WDW Facebook 
members’ needs and desires for entertainment declined, 
and they searched less for the related information due to 
the hurricane and shut down of WDW during this period. 

Natural and 
man-made 
disaster 

AlBattat and 
Som (2013) 

Emergency preparedness for natural and 
man-made disasters and crises in the hotel 
industry. 

Conceptual paper. Emphasized safety to promote hotels and tourist 
destinations. Strategies included evaluation and feedback 
and adopting new ideas to deal with emergencies. 

Natural and 
man-made 
disasters 

Niininen 
(2013) 

Highlighted good procedures practiced by 
hotels during natural and man-made 
disasters. 

In-depth interviews with hotel managers 
and hotel security managers in Hong Kong, 
London, and Finland. 

Emphasized managing costs during crisis, maintaining 
good communication with guests, and the use of 
technology to enhance hotel security.  
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Drexler, N., Lapré, V.B., 2019. For better or for worse: shaping the hospitality industry 
through robotics and artificial intelligence. Res. Hosp. Manag. 9 (2), 117–120. 
https://doi.org/10.1080/22243534.2019.1689701. 

Ecolab, 2020. NOVEL CORONAVIRUS (COVID-19) Cleaning and Disinfecting Guidance 
for Hospitality. https://www.ahla.com/sites/default/files/customer-cleaning-and 
-disinfecting-guidance-hospitality-03202020_0.pdf. 

Faulkner, B., 2001. Towards a framework for tourism disaster management. Tour. 
Manag. 22, 135–147. https://doi.org/10.1016/S0261-5177(00)00048-0. 

Chatbot research and design. In: Følstad, A., Araujo, T., Papadopoulos, S., Law, E.L.C., 
Granmo, O.C., Luger, E., Brandtzaeg, P.B. (Eds.), 2020. Proceedings of the Third 
International Workshop, CONVERSATIONS 2019, Amsterdam, The Netherlands, 
November 19–20, 2019, Revised Selected Papers. Springer, Cham.  

Galitsky, B., 2019. Developing Enterprise Chatbots. Learning Linguistic Structures. 
Springer, Cham.  

Ghobakhloo, M., 2018. The future of manufacturing industry: a strategic roadmap 
toward Industry 4.0. J. Manuf. Technol. Manag. 29 (6), 910–936. https://doi.org/ 
10.1108/JMTM-02-2018-0057. 

Gilchrist, A., 2016. Introducing industry 4.0. Industry 4.0. Apress, Berkeley, CA. https:// 
doi.org/10.1007/978-1-4842-2047-4_13.  

Gilliland, N., 2020. Will Coronavirus Accelerate the Adoption of Automation in the Hotel 
Industry? https://econsultancy.com/will-coronavirus-accelerate-the-adoption-of-a 
utomation-in-the-hotel-industry/. 

Gupta, A., 2020. Expert’s Voice: How Real-time Guest Service Impacts the Hotel 
Industry. https://tophotel.news/experts-voice-how-real-time-guest-service-impact 
s-the-hotel-industry/. 

S.G. Pillai et al.                                                                                                                                                                                                                                 

https://doi.org/10.1177/2158244013505604
https://doi.org/10.1177/2158244013505604
https://doi.org/10.1016/j.jestch.2019.01.006
https://doi.org/10.1016/j.jestch.2019.01.006
https://www.ahla.com/covid-19s-impact-hotel-industry
http://refhub.elsevier.com/S0278-4319(21)00012-8/sbref0020
http://refhub.elsevier.com/S0278-4319(21)00012-8/sbref0020
http://refhub.elsevier.com/S0278-4319(21)00012-8/sbref0020
https://doi.org/10.1016/j.comnet.2010.05.010
https://doi.org/10.1108/IJOPM-08-2015-0531
https://doi.org/10.1108/IJOPM-08-2015-0531
https://www.verdictfoodservice.com/features/ai-in-foodservice/
http://refhub.elsevier.com/S0278-4319(21)00012-8/sbref0040
http://refhub.elsevier.com/S0278-4319(21)00012-8/sbref0040
http://refhub.elsevier.com/S0278-4319(21)00012-8/sbref0040
https://doi.org/10.1177/0092070300281013
https://doi.org/10.1177/0092070300281013
https://doi.org/10.1108/JHTT-07-2016-0038
https://doi.org/10.1108/JHTT-07-2016-0038
https://doi.org/10.1016/j.ijhm.2017.11.011
https://doi.org/10.1016/j.ijhm.2017.11.011
http://refhub.elsevier.com/S0278-4319(21)00012-8/sbref0060
http://refhub.elsevier.com/S0278-4319(21)00012-8/sbref0060
http://refhub.elsevier.com/S0278-4319(21)00012-8/sbref0060
https://doi.org/10.1016/j.ijhm.2005.11.004
https://doi.org/10.1016/S0140-6736(20)30421-9
https://doi.org/10.1016/S0278-4319(03)00041-0
https://doi.org/10.1016/S0278-4319(03)00041-0
http://refhub.elsevier.com/S0278-4319(21)00012-8/sbref0080
http://refhub.elsevier.com/S0278-4319(21)00012-8/sbref0080
https://hospitalitytech.com/hospitalitys-new-normal-must-include-hi-tech-self-service-tech
https://hospitalitytech.com/hospitalitys-new-normal-must-include-hi-tech-self-service-tech
https://www.therobotreport.com/covid-19-pandemic-prompts-more-robot-usage-worldwide/
https://www.therobotreport.com/covid-19-pandemic-prompts-more-robot-usage-worldwide/
https://doi.org/10.1016/j.procs.2019.09.104
http://refhub.elsevier.com/S0278-4319(21)00012-8/sbref0100
http://refhub.elsevier.com/S0278-4319(21)00012-8/sbref0100
https://doi.org/10.1177/135676670301000101
https://doi.org/10.1080/22243534.2019.1689701
https://www.ahla.com/sites/default/files/customer-cleaning-and-disinfecting-guidance-hospitality-03202020_0.pdf
https://www.ahla.com/sites/default/files/customer-cleaning-and-disinfecting-guidance-hospitality-03202020_0.pdf
https://doi.org/10.1016/S0261-5177(00)00048-0
http://refhub.elsevier.com/S0278-4319(21)00012-8/sbref0125
http://refhub.elsevier.com/S0278-4319(21)00012-8/sbref0125
http://refhub.elsevier.com/S0278-4319(21)00012-8/sbref0125
http://refhub.elsevier.com/S0278-4319(21)00012-8/sbref0125
http://refhub.elsevier.com/S0278-4319(21)00012-8/sbref0130
http://refhub.elsevier.com/S0278-4319(21)00012-8/sbref0130
https://doi.org/10.1108/JMTM-02-2018-0057
https://doi.org/10.1108/JMTM-02-2018-0057
https://doi.org/10.1007/978-1-4842-2047-4_13
https://doi.org/10.1007/978-1-4842-2047-4_13
https://econsultancy.com/will-coronavirus-accelerate-the-adoption-of-automation-in-the-hotel-industry/
https://econsultancy.com/will-coronavirus-accelerate-the-adoption-of-automation-in-the-hotel-industry/
https://tophotel.news/experts-voice-how-real-time-guest-service-impacts-the-hotel-industry/
https://tophotel.news/experts-voice-how-real-time-guest-service-impacts-the-hotel-industry/


International Journal of Hospitality Management 94 (2021) 102869

10

Gurkaynak, G., Yilmaz, I., Haksever, G., 2016. Stifling artificial intelligence: human 
perils. Comput. Law Secur. Rep. 32 (5), 749–758. https://doi.org/10.1016/j. 
clsr.2016.05.003. 

Gursoy, D., Chi, C.G., 2020. Effects of COVID-19 pandemic on hospitality industry: 
review of the current situations and a research agenda. J. Hosp. Mark. Manage. 29 
(5), 527–529. https://doi.org/10.1080/19368623.2020.1788231. 

Hao, F., Xiao, Q., Chon, K., 2020. COVID-19 and China’s hotel industry: impacts, a 
disaster management framework, and post-pandemic agenda. Int. J. Hosp. Manag. 
90 (August), 102636. https://doi.org/10.1016/j.ijhm.2020.102636. 

Henderson, J.C., Ng, A., 2004. Responding to crisis: severe acute respiratory syndrome 
(SARS) and hotels in Singapore. Int. J. Tour. Res. 6 (6), 411–419. https://doi.org/ 
10.1002/jtr.505. 

Hermann, M., Pentek, T., Otto, B., 2016. Design principles for industry 4.0 scenarios. In: 
49th Hawaii International Conference on System Sciences (HICSS). Koloa, HI, 
pp. 3928–3937. https://doi.org/10.1109/HICSS.2016.488. 

Hollis, L.K., 2020. InterContinental Hotels Group Pilots 3D Virtual Reality Tech to 
“reinvent Event Planning. https://www.travolution.com/articles/113909/inte 
rcontinental-hotels-group-pilots-3d-virtual-reality-tech-to-reinvent-event-planning. 

Hotel Association of Canada, 2006. Pandemic Preparedness & Response Plan (613), 87. 
Retrieved from. www.hotelassociation.ca. 

Hoy, M.B., 2018. Alexa, Siri, Cortana, and more: an introduction to voice assistants. Med. 
Ref. Serv. Q. 37 (1), 81–88. https://doi.org/10.1080/02763869.2018.1404391. 

Huang, R., 2020. WHO Encourages Use of Contactless Payments Due to COVID-19. 
https://www.forbes.com/sites/rogerhuang/2020/03/09/who-encourages-use 
-of-digital-payments-due-to-covid-19/#2be68e6041eb. 

Huang, M.H., Rust, R.T., 2018. Artificial intelligence in service. J. Serv. Res. 21 (2), 
155–172. https://doi.org/10.1177/1094670517752459. 

Hung, K.K.C., Mark, C.K.M., Yeung, M.P.S., Chan, E.Y.Y., Graham, C.A., 2018. The role of 
the hotel industry in the response to emerging epidemics: a case study of SARS in 
2003 and H1N1 swine flu in 2009 in Hong Kong. Global. Health 14 (1), 1–7. https:// 
doi.org/10.1186/s12992-018-0438-6. 

Hurwitz, J., Bloor, R., Kaufman, M., Halper, F., 2009. Service Oriented Architecture for 
Dummies®, 2nd IBM Limited Edition.. 

Iqbal, J., Khan, Z.H., Khalid, A., 2017. Prospects of robotics in food industry. Food Sci. 
Technol. 37 (2), 159–165. https://doi.org/10.1590/1678-457x.14616. 

Ivanov, S., Webster, C., 2017. Designing robot-friendly hospitality facilities. In: 
Proceedings of the Scientific Conference “Tourism. Innovations. Strategies. 13–14 
October 2017, Bourgas, Bulgaria, pp. 74–81. 

Ivanov, S., Webster, C., Stoilova, E., Slobodskoy, D., 2020. Biosecurity, automation 
technologies and economic resilience of travel, tourism and hospitality companies. 
SocArXiv. https://doi.org/10.31235/osf.io%2F2hx6f. 

Jiang, Y., Wen, J., 2020. Effects of COVID-19 on hotel marketing and management: a 
perspective article. Int. J. Contemp. Hosp. Manage. 32 (8), 2563–2573. https://doi. 
org/10.1108/IJCHM-03-2020-0237. 

Jiang, Y., Liu, X., Lian, S., 2016. Design and implementation of smart-home monitoring 
system with the internet of things technology. In: Zeng, Q.A. (Ed.), Wireless 
Communications, Networking and Applications. Lecture Notes in Electrical 
Engineering, Vol. 348. Springer, New Delhi. https://doi.org/10.1007/978-81-322- 
2580-5_43.  

Kandampully, J., Zhang, T., Jaakkola, E., 2018. Customer experience management in 
hospitality: a literature synthesis, new understanding and research agenda. Int. J. 
Contemp. Hosp. Manage. 30 (1), 21–56. https://doi.org/10.1108/IJCHM-10-2015- 
0549. 

Kansakar, P., Munir, A., Shabani, N., 2019. Technology in the hospitality industry: 
prospects and challenges. IEEE Consum. Electron. Mag. 8 (3), 60–65. https://doi. 
org/10.1109/MCE.2019.2892245. 

Kim, S.S., Chun, H., Lee, H., 2005. The effects of SARS on the Korean hotel industry and 
measures to overcome the crisis: a case study of six Korean five-star hotels. Asia 
Pacific J. Tour. Res. 10 (4), 369–377. https://doi.org/10.1080/ 
10941660500363694. 

Kim, J.S., Connolly, D.J., Blum, S., 2014. Mobile Technology: an exploratory study of 
hotel managers. Int. J. Hosp. Tour. Adm. 15, 417–446. https://doi.org/10.1080/ 
15256480.2014.961795. 

Kline, S., Almanza, B., Neal, J., 2014. Hotel guest room cleaning: a systematic approach. 
In: Almanza, B., Ghiselli, R., Mahmood, K. (Eds.), Food Safety: Researching the 
Hazard in Hazardous Foods. CRC Press Taylor and Francis, London, pp. 303–322. 

Kuhn, K., 2007. Clean rooms at top of guests’ priority lists. Caterer & Hotelkeeper 197 
(4), 11. 

Kuo, C.M., Chen, L.C., Lu, C.Y., 2012. Factorial validation of hospitality service attitude. 
Int. J. Hosp. Manag. 31 (3), 944–951. https://doi.org/10.1016/j.ijhm.2011.11.002. 

Lee, C.K., Song, H.J., Bendle, L.J., Kim, M.J., Han, H., 2012. The impact of non- 
pharmaceutical interventions for 2009 H1N1 influenza on travel intentions: a model 
of goal-directed behavior. Tour. Manag. 33 (1), 89–99. https://doi.org/10.1016/j. 
tourman.2011.02.006. 

Lemon, K.N., Verhoef, P.C., 2016. Understanding customer experience throughout the 
customer journey. J. Mark. 80 (6), 69–96. https://doi.org/10.1509/jm.15.0420. 

Leung, R., 2019. Smart hospitality: Taiwan hotel stakeholder perspectives. Tour. Rev. 74 
(1), 50–62. https://doi.org/10.1108/TR-09-2017-0149. 

Li, X., Wang, B., Liu, C., Freiheit, T., Epureanu, B.I., 2020. Intelligent manufacturing 
systems in COVID-19 pandemic and beyond: framework and impact assessment. 
Chin. J. Mech. Eng. 33 (1), 58. https://doi.org/10.1186/s10033-020-00476-w. 

Lo, A., Cheung, C., Law, R., 2006. The survival of hotels during disaster: a case study of 
Hong Kong in 2003. Asia Pacific J. Tour. Res. 11 (1), 65–80. https://doi.org/ 
10.1080/10941660500500733. 

Longo, F., Padovano, A., Umbrello, S., 2020. Value-oriented and ethical technology 
engineering in industry 5.0: a human-centric perspective for the design of the factory 

of the future. Appl. Sci. (Switzerland) 10 (12), 1–25. https://doi.org/10.3390/ 
APP10124182. 

Lu, J., Gu, J., Li, K., Xu, C., Su, W., Lai, Z., Zhou, D., Yu, C., Xu, B., Yang, Z., 2020. 
COVID-19 outbreak associated with air conditioning in restaurant, Guangzhou, 
China, 2020. Emerging Infect. Dis. 26 (7), 1628–1631. https://doi.org/10.3201/ 
eid2607.200764. 

Lukanova, G., Illieva, G., 2019. Robots, artificial intelligence, and service automation in 
hotels. In: Ivanov, S., Webster, C. (Eds.), Robots, Artificial Intelligence, and Service 
Automation in Travel, Tourism and Hospitality. Emerald Publishing Limited, 
pp. 157–183. https://doi.org/10.1108/978-1-78756-687-320191009. 

Matlock, D., Rendell, A., Heath, B., Swaid, S., 2018. M-Commerce Apps Usability: The 
Case of Mobile Hotel Booking Apps. 

McNeal, M.L., Newyear, D., 2013. Introducing chatbots in libraries. Libr. Technol. Rep. 
49 (8), 5–10. https://doi.org/10.5860/ltr.49n8. 

Meisenzahl, M., 2020. How China, the US, and Europe Are Using Robots to Replace and 
Help Humans Fight Coronavirus by Delivering Groceries, Sanitizing Hospitals, and 
Monitoring Patients. April 02. https://www.businessinsider.com/robots-fighting-co 
ronavirus-in-china-us-and-europe-2020-3. 

Moeuf, A., Pellerin, R., Lamouri, S., Tamayo-Giraldo, S., Barbaray, R., 2018. The 
industrial management of SMEs in the era of industry 4.0. Int. J. Prod. Res. 56 (3), 
1118–1136. https://doi.org/10.1080/00207543.2017.1372647. 

Mogelonsky, L., 2020. Why Hoteliers Should Make Guestroom IoT a Top Priority (After 
COVID Safety Measures). https://hoteltechnologynews.com/2020/07/why-hot 
eliers-should-make-guestroom-iot-a-top-priority-after-covid-safety-measures/. 

Moreno, A., Velez, G., Ardanza, A., Barandiaran, I., de Infante, A.R., Chopitea, R., 2017. 
Virtualisation process of a sheet metal punching machine within the Industry 4.0 
vision. International Design of interactive Design Manufacturing 11, 365–373. 
https://doi.org/10.1007/s12008-016-0319-2. 

Murukutla, M., 2010. Is Virtualization an Appropriate Method of Disaster Recovery for 
the Hospitality Industry. https://www.semanticscholar.org/paper/Is-virtualiza 
tion-an-appropriate-method-of-disaster-Murukutla/701dcf61b7735c22ebfecc3 
9882aa436e4747205. 

Nadkarni, S., Kriechbaumer, F., Rothenberger, M., Christodoulidou, N., 2019. The path 
to the hotel of things: internet of things and big data converging in hospitality. 
J. Hosp. Tour. Technol. 11 (1), 93–107. https://doi.org/10.1108/JHTT-12-2018- 
0120. 

Nahavandi, S., 2019. Industry 5.0-a human-centric solution. Sustainability (Switzerland) 
11 (16). https://doi.org/10.3390/su11164371. 

Neuhofer, B., Buhalis, D., Ladkin, A., 2013. High tech for high touch experiences: a case 
study from the hospitality industry. In: Cantoni, L., Xiang, Z. (Eds.), Information and 
Communication Technologies in Tourism 2013. Springer, Berlin, Heidelberg. 
https://doi.org/10.1007/978-3-642-36309-2_25.  

Nguyen, D.C., Ding, M., Pathirana, P.N., Seneviratne, A., 2020. Blockchain and AI-based 
Solutions to Combat Coronavirus (COVID-19)-like Epidemics: A Survey. https://doi. 
org/10.20944/preprints202004.0325.v1 (April), 1–15.  

Niininen, O., 2013. Five star crisis management-examples of best practice from the hotel 
industry. Approaches to Disaster Management - Examining the Implications of 
Hazards, Emergencies and Disasters. https://doi.org/10.5772/55209. 

Novelli, M., Burgess, L.G., Jones, A., Ritchie, B.W., 2018. No Ebola…still doomed’ – the 
Ebola-induced tourism crisis. Ann. Tour. Res. 70, 76–87. https://doi.org/10.1016/j. 
annals.2018.03.006ade. 
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